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(54) Packaging machine 



(57) An apparatus for packaging articles 
such as fruit and vegetables into net 
bags comprises a pivotal delivery tube 
(10) down which the articles are 
delivered and over which compressed 
tubular packaging material (22) is 
stored. A clip sealing head (12) having a 
sealing slot (18) is disposed below the 
delivery tube (10). The articles fall into 
the already-sealed end of the packaging 
material hanging below the mouth of 
the tube, and the material is drawn into 
the slot (18) for sealing and cutting by 
moving the end of the tube to and fro 
over the slot, articles being delivered at 
each end position of movement of the 
tube (10). An extendible collar 35 on the 
tube acts to tension the packaging web 
about the articles. 




The drawing(s) originally filed was (were) Informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 
Packaging machine 

5 This invention relates to devices for automatically 
packaging articles such as fruit and vegetables into 
tubular packaging material. 

Commodities such as fruit and vegetables are 
frequently sold by retailers pre-packed into tubular 

10 packaging material. This material is generally in 
the form of netting, but sheet plastics and other 
materials are sometimes used. 

In a packaging operation using netting material, 
the commodity is generally delivered in batches 

15 from a counting or filling machine through a deliv- 
ery tube on which a compressed length of the tu- 
bular netting is stored, sufficient net to enclose the 
commodity hanging below the mouth of the deliv- 
ery tube. The batch of the commodity drops from 

20 the mouth of the delivery tube into the already- 
sealed end of the netting material, and a length of 
netting material between the end containing the 
commodity and the end of the delivery tube is 
gathered into a rope. On forming the rope, the net- 

25 ting is pulled tightly over the goods to form a bag, 
and the rope is then introduced into the sealing 
aperture of a mechanical clip-sealing machine at a 
point as close as possible to the bag. As the rope 
is introduced into the aperture, the sealing mecha- 

30 nism is operated and two spaced metal clip seals 
are applied to the rope in the aperture, and the 
rope severed between the two metal clips. In this 
way, one of the clips seals the end of the bag in 
which the commodity is contained, and the other 

35 seals the free end of the remaining stored net 
ready to receive the next batch of fruit or vegeta- 
bles. 

If required, the clip-sealing machine may simul- 
taneously apply a label or tag to the bag and some 
40 machines incorporate printers adapted to apply 
print markings to this label. 

The severed bag containing the commodity 
drops onto a conveyor belt for removal to a pack- 
ing station. 

45 The forming of the bag around the articles, and 
the introduction of the rope of netting material into 
the sealing aperture of the clip-sealing machine 
may be carried out either by hand, or automatically 
by machine. A machine for carrying out such a 

50 packing operation is described and claimed in Brit- 
ish Patent No. 1564397. 

In this apparatus, the articles are delivered 
through the delivery tube into the sealed end of 
the tubular packaging material where they are held 

55 suspended below the mouth of the tube. A mova- 
ble clip-sealing head is then driven into the path of 
the packaging material between the mouth of the 
tube and the articles, gathering the material into a 
rope so that ft passes into the sealing aperture, 

60 where it is sealed and cut. 

The use of a movable sealing head does have 
certain disadvantages, particularly where labels 
need to be affixed to the pack at the sealing point. 
The present Invention provides a fully automatic 

65 machine for packaging articles into tubular packag- 



ing material in which the sealing head is kept sta- 
tionary and the delivery tube itself is moved in or- 
der to introduce the packaging material into the 
sealing aperture. 

70 According to the present invention, there is pro- 
vided apparatus for packaging articles into tubular 
packaging material, comprising a downwardly-di- 
rected delivery tube over which the packaging ma- 
terial can be stored and down which, in use, the 

75 articles are delivered into" the already-sealed end of 
the packaging material; and a sealing device hav- 
ing a sealing aperture located below the free end 
of the delivery tube, said sealing device being op- 
erable to seal gathered tubular packaging material 

80 which has been introduced into the sealing aper- 
ture; characterised in that means are provided for 
moving at least the free end of the delivery tube so 
as to draw packaging material suspended below 
the end of the tube into the sealing aperture to be 

85 sealed therein. 

Preferably, the delivery tube is oscillated to and 
fro above the sealing aperture. The sealing aper- 
ture is advantageously a slot comprising a pair of 
opposed sealing jaws, the slot being aligned in the 

90 same plane as the plane of movement of the deliv- 
ery tube. 

Thus, instead of the sealing head being moved 
as in the prior art, according to the invention the 
sealing head remains stationary and the delivery 
95 tube itself is reciprocated to and fro above the 
sealing head. This greatly simplifies operation and 
construction of the sealing head, particularly where 
labelling and printing mechanisms are incorpo- 
rated. 

100 Advantageously the sealing device is operable to 
apply a pair of spaced seals to the packaging ma- 
terial, and to sever the material between the 
spaced seals, and appartus preferably includes 
control means operable to control the delivery of 

105 articles to the already-sealed end of the packaging 
material to coincide substantially with an end posi- 
tion of the reciprocating motion of the delivery 
tube at one side thereof. In this way, articles are 
delivered into the already-sealed end of the pack- 

110 aging material at one end position, and movement 
of the delivery tube is then used to draw the pack- 
aging material disposed between the end of the 
tube and the articles into the sealing aperture for 
sealing and cutting purposes. This arrangement 

115 has substantial advantages in that, in a preferred 
embodiment of the invention, the sealing head is 
located at the mid-point of movement of the deliv- 
ery tube and articles are delivered into the end of 
the packaging material at two delivery points, one 

120 located at each end position of the delivery tube. 
The return movement of the tube across the seal- 
ing head on each stroke of the tube provides for 
cutting and sealing of the pack ready for the next 
delivery at the opposite end of travel. This effec- 

125 tively doubles the operational speed of the ma- 
chine. 

In order to provide the desirable tight package 
for the articles, tensioning means are advanta- 
geously provided operable to stretch the packaging 
130 material over the articles in the pack prior to the 
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sealing and cutting operation. This can be achieved 
by increasing the stroke of the delivery tube such 
that once the packaging material has been gath- 
ered into the sealing aperture, the articles are 

5 drawn up against the end face of the sealing de- 
vice containing the aperture; further movement of 
the delivery tube then tensions the pack. As in con- 
ventional machines, this tensioning operation may 
be used to dispense the next length of packaging 

10 material from its store on the delivery tube. 

In order to reduce the stroke of the tube, sepa- 
rate tensioning means are advantageously pro- 
vided for carrying out this tensioning operation 
independently of the reciprocating motion of the 

15 delivery tube. Suitably these tensioning means 
comprise a tensioning collar, which may be circu- 
lar or semicircular and which may surround the 
tube or be disposed within the tube, which is slida- 
bly mounted relative to the delivery tube and 

20 which acts to extend the effective length of the 
tube at its end positions. The tensioning collar is 
retracted as the delivery tube passes over the seal- 
ing head. The advantage of this arrangement is 
that the downward movement of the tensioning 

25 collar as the tube approaches its end positions 
pulls the gathered packaging material downwardly 
into the sealing aperture, thus retaining it in an op- 
timum position for subsequent sealing and cutting. 
Preferably the delivery tube is pivotally mounted 

30 for reciprocal movement about a point disposed 
vertically above the sealing aperture, and the tube 
is substantially vertical in its central position. 

In order that the invention may be more fully 
understood, embodiments in accordance therewith 

35 will now be described by way of example with ref- 
erence to the accompany drawings, in which 

Figure 1 is a diagrammatic front view of appara- 
tus for packaging articles into tubular packaging 
material; 

40 Figure 2 is a diagrammatic rear view of another 
embodiment of apparatus for packaging articles 
into tubular packaging material, the drawing hav- 
ing parts cut away to illustrate the operation of the 
mechanical linkage; and 

45 Figure 3 is a side elevation of the apparatus of 
Figure 2, looking in the direction of arrow III, with 
some parts omitted for clarity. 

Referring to the drawings. Figure 1 shows an ap- 
paratus for packaging articles into tubular packag- 

50 ing material. 

The main components of the apparatus comprise 
a delivery tube 10, a sealing device 12, and a con- 
veyor 14. The delivery tube 10 is mounted for piv- 
otal swinging movement about a horizontal axis 

55 15, which comprises a pin supported in frame*16. 
The delivery tube 10 is operable to oscillate be- 
tween right-hand end position A shown in unbro- 
ken lines in Figure 1 and left-hand end position B 
shown in chain-dotted lines in Figure 1. The swing- 

60 ing movement of tube 10 between these limit posi- 
tions is controlled by a pneumstic cylinder and 
piston assembly (not shown). 

The sealing device 12 is disposed directly be- 
neath pivot axis 15, and has a sealing aperture 18 

65 comprising a vertically-disposed slot aligned in the 



plane of movement of delivery tube 10 such that 
the centre of the delivery tube will pass directly 
over the slot 18 at the mid-point C (shown in dot- 
ted lines). 

70 The device 12 is a clip-sealing head of conven- 
tional construction, incorporating comprising op- 
posed sealing jaws in the form of a pair of anvils 
(between which is disposed a cutting blade) and a 
hammer, together with the appropriate drive 

75 means for the metal tapes or wires from which the 
metal clip-seals are formed. When a gathered 
length of packaging material is present in slot 18, 
and the clip-sealing mechanism is operated, a pair 
of spaced clip seals are applied to the rope of ma- 

80 terial in the aperture, and the material is then sev- 
ered between the spaced clips. 

The tubular packaging material 20 in this case 
comprises a net material made from a plastic such 
as polyethelene and this is stored on delivery tube 

85 10 by slipping the material over the end of the 
tube and then compressing it into a concertina 
form as shown at 22. Netting material 20 is drawn 
off the end of delivery tube 10 through a friction 
collar 24 which may be adjustable to control the 

90 pull required to dispense netting material from its 
store 22. 

Batches of the articles to be packaged are deliv- 
ered into the upper end 26 of delivery tube 10, 
which is provided with a funnel 27 to facilitate en- 
95 try to the tube. The batches of articles are deliv- 
ered from a suitable batching, weighing or 
counting machine 28 at timed intervals determined 
by the angular position of delivery tube 10 about 
its pivot 1 5. 

100 Tube 10 is provided with a tensioning device 35 
which in this embodiment comprises tubular collar 
36 slidably mounted within the lower end of deliv- 
ery tube 10. Sliding movement of collar 36 is oper- 
ated by a pneumatic piston and cylinder assembly 

105 (not shown) and is controlled such that at the two 
limit positions A and B of delivery tube 10 the col- 
lar 36 is extended well beyond the lower end of 
tube 10. The collar 36 is retractable to a point at 
which it is wholly or substantially enclosed within 

1 10 tube 10 during the return stroke of tube 10, the col- 
lar 36 being fully retracted when the tube reaches 
its mid-position C. Beyond mid-position C, collar 36 
is again extended into its position shown in chain- 
dotted lines on the left of the drawing. 

115 The apparatus operates as follows. Starting from 
limit position B in the drawing, and assuming that 
sealing and cutting has just taken place, a batch of 
articles is delivered from the weighing, counting or 
batching machine 28 down delivery tube 10 into 

120 the already-sealed end 30 of the tubular packaging 
material 20. The delivery tube 10 is now moving 
away from its limit position B towards the sealing 
device 12, and as it does so collar 36 retracts into 
the end of the tube. During this movement the arti- 

125 cles remain suspended in the packaging material 
below the end of the tube, and as the tube passes 
the sealing device 12, the length of material be- 
tween the articles and the end of the delivery tube 
is drawn into the clip-sealing aperture 18. A 

130 shaped entrance to aperture 18 assists in this; for 
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example the edges of the aperture may diverge 
both vertically and horizontally to provide an easy 
entry for the gathered length of material. 
As the tube 10 passes over the sealing device 12, 

5 the tensioning collar 36 begins its extension until 
at limit position A the collar is fully extended as 
shown in Figure 1. Before tube 10 reaches limit po- 
sition A, the articles 40 in end 30 of the packaging 
material are drawn up against face 42 of sealing 

10 device 12; at this point further movement of deliv- 
ery tube 10 towards limit position A and further 
extension of collar 36 out of tube 10 tensions the 
packaging material 20 so that the material is 
stretched tightly over the articles, as shown on the 

15 right In Figure 1. When the tension in the packag- 
ing material reaches a pre-determlned level, more 
packaging material 20 is drawn off tube 10 from its 
store 22 through friction collar 24, the required ten- 
sion In the pack and the length of material drawn 

20 off from store 22 being pre-determined by the 
throw of tube 10 and tensioning collar 36. The ten- 
sioning collar is provided with a rounded rim 38 to 
avoid damage to the net. 
At a point at or close to limit position A, sealing 

25 device 12 is operated to apply two spaced seals to 
the packaging material in the sealing aperture 18, 
and to sever the material between the seals so that 
pack 30 is separated from the remainder of the 
material. The pack 30 falls on to conveyor 14 and a 

30 fresh batch of articles is delvered into the free end 
of the material ready for return movement of tube 
10. 

It will be appreciated that the various operations 
of delivery of articles, oscillation of tube 10 and 
35 operation of tensioning device 35 and sealing de- 
vice 12 are all carried out in timed relation, appro- 
priate sensors being provided at various points to 
achieve this. 

Although the apparatus could operate with deli v- 

40 ery of articles occurring at only one limit position, 
e.g. position B, with no articles being delivered at 
position A but the machine simply returning to po- 
sition B for the following delivery, the use of two 
delivery points one on either side of the sealing 

45 device 12 effectively doubles the capacity of the 
machine and results in the apparatus operating at 
extremely high speed. 

Figures 2 and 3 show another embodiment of 
packaging machine which works on substantially 

50 the same principal as that of the machine shown in 
Figure 1, but which utilizes a mechanical linkage 
for effecting the movement of the delivery tube 
and tensioning device. 
Referring to Figure 2 and 3, in this case the de- 

55 livery tube 10 is formed in two parts, namely a de- 
tachable lower part 50 and an upper fixed part 51 
comprising a collar 52 having a lower part 53 of re- 
duced diameter, and an upper funnel 54. The de- 
tachable lower part 50 of the delivery tube is 

60 secured to the fixed part 52 by sliding the part 50 
over the part 53 of reduced diameter and engaging 
the nose 55 of spring clip 56 mounted on collar 52 
into a corresponding aperture formed in part 50. 
The detachable nature of the main portion of the 

65 delivery tube 10 means that tube sections 50 with 
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stored net already mounted thereon, can be kept 
ready to facilitate rapid reloading when the pack- 
aging material is exhausted. 
Collar 52 is secured to a main swing arm 60 

70 which is pivotally mounted on axis 61 fixed in 
frame 62. This provides the main pivotal support 
for the delivery tube 10, and as shown in Figure 2 
swing arm 60 is movable between the limit posi- 
tions in exactly the same manner as the apparatus 

75 shown in Figure 1, only one limit position B being 
shown in Figure 2 for clarity. 

Swing arm 60 carries a slide member 64 freely 
movable over the length of arm 60 under the ac- 
tion of control arm 65 pivotally connected at 66 to 

80 slide 64. Slide 64 also carries member 67 which 
acts as a support for a tensioning device 69 fixed 
to free end of member 67 by screws 70. 

Control arm 65 controls both the pivotal move- 
ment of support art 60 and hence delivery tube 10, 

85 and the extension and retraction of tensioning de- 
vice 69. 

The drive linkage for arm 65 is omitted from Fig- 
ure 3 for clarity, but is shown in detail in Figure 2, 
and comprises a crank arm 72 pivotally mounted at 

90 73 to fixed frame member 74, and pivotally con- 
nected at 75 to control arm 65. The other end of 
crank arm 72 is pivotally connected at 77 to drive 
rod 78, in turn connected at 79 to crank 80. Crank 
80 is driven in rotation by drive motor (not shown). 

95 Control arm 65 is floatingly connected at pivot 
point 82 to a Watts linkage generally indicated at 
84 comprising main link 85 pivotally connected at 
86 to control link 87 in turn pivotally mounted at 88 
to a fixed frame member. The other free end of 
100 main link 85 is pivotally connected at 89 to link 90 
connected to a fixed frame member at 91. The 
Watts linkage 84 provides increased throw for con- 
trol arm 65. 

The tensioning device 69 comprises a U-shaped 

105 member having a rear wall 100 secured to member 
67, and end walls 101 and 102 the lower edges of 
which are provided with radiused edges 104 to 
avoid damage to the packaging material during 
tensioning. In this case the tensioning device is 

110 disposed on the outside of tube 10 rather than in- 
side the tube as in the Figure 1 embodiment. 

In operation, drive is provided to the mechanism 
by rotation of crank 80, which causes drive rod 78 
to oscillate crank arm 72 about its pivot 73. This is 

115 turn causes reciprocation of control arm 65 both 
axially and in the directions of arrows 105, causing 
the slider 64 to travel up and down support arm 60 
and to oscillate support arm 60 about its axis 61. 
As shown in Figure 2, the extreme position of slide 

120 64 on support arm 60 substantially coincides with 
the limit position of the delivery tube 10 supported 
on the arm. The motion is exactly as described in 
relation to the mechanism of Figure 1, the recipro- 
cating movement of tube 50 and the extension of 

125 the tensioning device 69 operating to draw the 
pack of articles up against the end face of sealing 
device 110, to tension the pack, and then to draw 
off fresh material from the store on section 50 of 
the delivery tube. It will be appreciated that the 

130 length of packaging material between the clipping 
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head and the radiused edge 104 of tensioning de- 
vice 69, combined with the throw of the tensioning 
device 69, is substantially equal to the amount of 
packaging material required for the next pack. 

5 As with the Figure 1 embodiment, the machine is 
timed to operate in accordance with delivery of 
batched articles into the funnel 54 of delivery tube 
50. Operation of the packing cycle is initiated by a 
sensing device in the path of articles from the 

10 weighing or batching machine to funnel 54. Once 
an appropriate signal has been provided to the 
drive mechanism, this operates to reciprocate tube 
10 about its pivot 61. The machine may also be 
adapted to send a signal to the batching machine 

15 to indicate when the end of tube 50 has passed 
sealing head 110 and is ready to receive the next 
batch of articles. If no articles are delivered to the 
delivery tube 10 at the correct time, the machine 
will not operate and simply wait until the next 

20 batch is delivered. Delivery can take place as soon 
as the end of delivery tube has cleared the sealing 
device 110. 

As will be seen in Figure 2, a cradle 120 is pro- 
vided at each limit position in order to catch the 

25 articles when they pass out of the end of the tube 
into the suspended net. This prevents excessive 
strain being placed on the net and the use of a 
flexible material for the base of the cradle prevents 
damage to the articles. The side walls 101, 102 of 

30 the tensioning device 69 guide the articles into the 
cradle 120. 

Figure 3 illustrates the profiled walls of sealing 
aperture 18 in sealing head 12 which assist in 
gathering and introduction of packaging material 
35 into the sealing aperture. 

It will be appreciated that instead of reciprocat- 
ing the delivery tube to and fro above the sealing 
aperture, the end of the tube may be caused to fol- 
low a closed path e.g. circular, on which the seal- 
40 ing aperture lies. 

CLAIMS 

1. Apparatus for packing articles into tubular 
45 packaging material, comprising a downwardly-di- 
rected delivery tube over which the packaging ma- 
terial can be stored and down which, in use, the 
articles are delivered into the already-sealed end of 
the packaging material; and a sealing device hav- 

50 ing a sealing aperture located below the free end 
of the delivery tube, said sealing device being op- 
erable to seal gathered tubular packaging material 
which has been introduced into the sealing aper- 
ture; characterised in that means are provided for 

55 moving at least the free end of the delivery tube 
whereby packaging material suspended below the 
end of the tube is drawn into the sealing aperture 
to be seated therein. 

2. Apparatus as claimed in Claim 1, wherein 
60 said sealing aperture comprises an upwardly-di- 
rected slot, and said means for moving the free 
end of the delivery tube are operable to oscillate 
the delivery tube to and fro above the aperture in 
substantially the same plane as said slot 

65 3. Apparatus as claimed in Claim 2, further 



characterised in that said slot is defined at least in 
part by a pair of opposed sealing jaws. 

4. Apparatus as claimed in any preceeding 
claim, further characterised by control means oper- 

70 able to control the delivery of articles to the al- 
ready-sealed end of the packaging material to 
coincide substantially with an end position of the 
delivery tube. 

5. Apparatus as claimed in any preceeding 

75 claim, wherein the sealing aperture is located sub- 
stantially at the mid-point of travel of the delivery 
tube, and the apparatus is further characterised by 
control means operable to control the delivery of 
articles to the already-seated end of the packaging 

80 material to coincide substantially with both end 
positions of the delivery tube. 

6. Apparatus as claimed in any preceeding 
claim, further characterised by tensioning means 
operable to tension the packaging material once 

85 the material has been introduced into the sealing 
aperture. 

7. Apparatus as claimed in Claim 6, character- 
ised in that said tensioning means comprise means 
for displacing said sealing device relative to and 

90 away from the free end of said delivery tube. 

8. Apparatus as claimed in any of Claim 6 or 
Claim 7, characterised in that said tensioning 
means comprises a tensioning collar slidably 
mounted relative to said tube and being movable 

95 with the delivery tube between a retracted position 
at a point where the free end of the delivery tube 
is nearest the sealing aperture and an extended 
position at one or both end positions of the deliv- 
ery tube where it extends beyond the end of the 

100 delivery tube and acts on the packaging material in 
a direction away from the sealing device thereby to 
tension the packaging material. 

9. Apparatus as claimed in any of Claims 6 to 8, 
further characterised by a friction device operable 

105 frictionally to retain on the delivery tube packaging 
material stored thereon, and said tensioning 
means are operable to dispense a predetermined 
length of material from the delivery tube once the 
tension in the material reaches a given value. 

110 10. Apparatus as claimed in any preceeding 
claim, characterised in that said sealing device is 
operable to apply a pair of spaced seals to packag- 
ing material in said sealing aperture, and to sever 
the material between the spaced seals. 

115 11. Apparatus as claimed in any preceeding 
claim, characterised in that the delivery tube is piv- 
otally mounted for reciprocal movement above 
said sealing aperture. 
12. Apparatus for packaging articles into tubu- 

120 lar packaging material, substantially as hereinbe- 
fore described with reference to Figure 1 or Figures 
2 and 3 of the accompanying drawings. 
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